with a dispatch strategy of load following. The optimum design of the proposed system can supply the electric power required for community loads continuously, therefore the combined system proposed is a good Surrogate system that could be implemented in the newly proposed community.
Index Copernicus Value (2016): I C V = 75.48
PV /diesel/battery system to meet the load of the typical residential system in Saudi Arabia region, HOMER software is used for simulation, results from shoes that the hybrid system of 4kW PV /10kW diesel and battery storage of three hours of autonomy (average load), with the same locations and load conditions, the system PV/diesel /battery can be used as a frame of reference in designing process. Abdullah Al-Sharafi (2017) [22] investigate the combined system which consists of two kW PV array, three kW wind turbines, two kW converter and seven batteries storage bank is the best configuration combined the system with the cost of electricity (COE) equal 0.609 $/kWh at Yanbu area-Saudi Arabia. The Homer software was used for the optimization process.
An electrolyzer, fuel cell, hydrogen tank as a storage system is used instead of the battery bank; the COE will be increased due to the cost of the fuel cell. If the hybrid system of PV/wind/FC in Abha area was simulated, the COE will be 1.208 $/kWh and the cost of hydrogen production (COH) is 43.1 $/kg. Moreover, literature mentioned above discusses the optimal sizing of renewableenergy systems in most locations around the world and how the system can be used to feed the required load. Techno-economic analyses of hybrid systems have been discussed in some literature. In Egypt, the problem is still now not resolved, and a few kinds of literature have been published associated with problems facing Egypt such as the shortage of electrical power. The main objective of this paper is to determine the optimum size of the hybrid renewable-energy system that enables to fulfill the requirements of the community. PV/ wind / Biomass system within a battery storage system was used to feed the off-grid community with electricity in new Farafra oasis, Egypt as a case study. HOMER software was found the most widely used between 19 software used by Sinha and Chandel (2014) [23] , due to its advantages, combine most of the renewable-energy sources, fast optimization process, and sensitivity analysis. In this paper, hybrid optimization model for electric renewable (HOMER) software was used to design and simulate the hybrid energy system.
SYSTEM DESCRIPTION
The schematic diagram of hybrid PV/Wind/biomass with a storage battery system is shown in Figure 1 , it consists of Biomass generator, Wind Turbines, PV generator, battery storage system, Inverter and AC load. This paper illustrates a new community in the desert based on (PV / Wind /biomass) renewable-energy sources. 
Site potentials & site selection
There are some far-reaching factors for selecting the new areas in the desert. These factors are In this paper, the site selected is shown in Figure 2 , based on some studies [6, 7, 8] . Water is available on this site, under the Egyptian desert [8] . New Farafra Oasis-extends northeast between latitudes 27° 03' N and 26° 58' E to latitudes 27° 22'30 N and 27° 24' E, with a maximum NE length of 52 km and a maximum width of 20 km, attaining a total area of 932 km2 [24] . Figure 3, shows the solar radiation distribution in Egypt and figure 4, shows wind speed in Egypt.
DATA COLLECTION
Solar energy resource, wind energy resource, biomass energy resource, load profile, technical details, and costs are obtained from reliable sources [27, 28, 29] and calculated carefully according to Egyptian electrical codes and requirements of Egyptian electricity companies because these data are used as inputs for simulation tool. 
Solar radiation
Solar radiation for a particular location can be given in several ways, including 
Wind energy resources
The monthly average wind resource data was taken from NASA resource website [27] 
Resources of biomass
Biofuels: Organic materials are used as a source of fuel, by burning them directly to generate heat, or from deriving liquids or gases that can be combustible, four main types are mentioned:
• Solid biofuels
It is a solid renewable energy source produced by living organisms, such as wood, straw, and organic waste after it is directly burned using the resulting heat to generate the water vapour used to propel the generator turbines.
• Liquid biofuels
It is one of the renewable sources of liquid energy produced by living organisms, such as bioethanol, which is the result of fermentation of plants such as sugar cane, and biodiesel produced by the interaction of alcohol with vegetable or animal fats.
These fuels are used as fuel for vehicles.
• Biogas
The degradation of solid organic matter, a mixture of methane gas and carbon dioxide, is used as a fuel to generate steam in power plants and cooking.
• Energy crops
Fast-growing plants such as willow trees are grown in large fields to be used as a source of Bioenergy. Organic materials such as wood and solid animal residues are converted into biofuels [32] .
SYSTEM COMPONENTS

PV Array
In this case, PV MSX 60 watt [33] is used. The nominal power needed for PV to meet the load demand is 30.687 MW, which is produced from the PV array. The area of each Module is 0.55 m2 (50.2 cm ×110. 5 cm). The panels are modelled as fixed and tilted at 27 degrees and mounted such that the module is facing south direction. Table 1 , shows all details about PV module which is used in the model [19] . The capital cost and replacement cost for a 1kW PV are taken as $3000 and $3000 respectively [32] . As there is very little maintenance required for PV, only $10/year is taken for O&M costs. The average lifespan for PV is 20 years [32] . 
Generator model (biomass)
Conveniences gasses are obtained from solid biomass by using the concept of Biomass Gasification. The reactor is mainly used in this process. Also, the obtained gas is made available for getting and generate the electrical power to supply loads where cleaning and cooling process are required. In this paper, capital costs are evaluated as $ 628 and replacement costs are the same $ 628 while M&O cost is $0.08/h. The lifetime is 20 years. Figure 5 , illustrates the distribution of biomass resource in each month [32] . 
Wind turbine
The model is based on the steady state power characteristics of the turbine. The output power of the wind turbine is given by equation (1) [19] .
Where ρ is the air density (kg/m 3 ), C p is the power coefficient, V is the wind speed (m/s) and A is turbine swept area (m 2 ), λ tip speed ratio of the rotor blade tip speed to wind speed and β blade pitch angle (degree). In this model, the generic type 1.5 MW AC output power is selected. According to Homer program, the output power characteristic of the wind turbine is shown in Figure 6 .
The capital cost and replacement cost for a 1500kW converter is taken as $3,000,000 and $300,000,000 respectively, O&M cost equal $30,000. Lifetime equals to 20 years. 
Batteries [19]
The load supplied must be estimated to determine the capacities of the battery required in the hybrid system. To obtain a higher energy capacity, batteries are connected in series. In this study, the lead-acid battery model is selected with the nominal specifications 12 V, 83.4 Ah -1 kWh. Table. 2 show the details of battery model.
Inverter
Is used to convert the DC to AC to supply the AC primary load. An inverter is required for a system in which DC components serve as an AC load or vice versa. A lifetime of 20 years is assumed in which both the inverter and rectifier efficiencies are assumed to be 90 %. The capital cost and the replacement cost for a 1kw converter are taken as $300 and $300 respectively [34] . 
Loads profile
Estimating the maximum demand required for community [35] :
The Egyptian Code for electrical connections and installations in buildings states that: Electricity distribution companies in Egypt prepare schedules to estimate the total electrical loads of all types of buildings. These tables are given the minimum total electrical capacity that these companies can contract with the owners of the buildings under which they are fed by electric current. The 2. Light and medium industries loads with services consumptions reflect 174.8 MWh/day as in Figure 8 .
3. Deferred Load includes the agricultural load of the community. The scaled annual average deferred load is 5772 kWh/ day and has a peak load of 1443 kW. Agriculture loads (irrigation using pumping water systems) represents 5772 kWh/day.
Homer is capable of synthesizing the 8760 hour electrical load values for a whole year, using this hourly load profile and adding random variability factors, known as day-to-day variability and time-step-to-time step variability. In this study, they are taken as 10% and 20% respectively. 
Economic Model
From the output of the system configuration by using HOMER the main financial output is obtained. This output has been defined in the concept of the total net present cost (NPC) and cost of energy (COE). (NPC) the analysis is considered as a gauge or scale which is used as a comparator from an economic point of viewpoint for different energy systems, as the NPC balances cost specifications of renewable and non-renewable sources. As well, it explores and summaries all the relevant associated costs that occur within the lifetime of the energy project. The suggested hybrid system PV/Wind/Biomass/Battery parameters are obtained economically through the modelling of this system. For economic aspect, NPC and (COE) of the system is investigated. The NPC is calculated by [36] [37] .
TAC refers to the total annualized cost; CRF refers to the capital recovery factor which can be calculated by Equation (3) .
Where N is the number of years and i is the annual real interest rate (%). Cost of energy (COE), which is the average cost per kilowatt-hour ($/kWh) of electricity produced by the concerned system is estimated as in Equation (4) Where, C ann,tot is the annual total cost, $. E is the total electricity consumption, kWh/year.
MODELLING OF BIOMASS GENERATOR
The process of gasification can be defined as the process by which the chemical conversion of biomass-based liquid materials or solid materials into combustible gas by partial oxidation of the biomass using a gasification agent. The high temperature of around 800 ºC -900 ºC is the temperature of the proposed process. When air is used as a gasification agent in the process of gasification of biomass, it will lead to the production of syngas. CO 2 , CO, H 2 , CH 4 , H 2 O, trace amounts of n hydrocarbons and inert gases present in the air and biomass are contaminants and gases found in the product gas. Fuel-bound organic nitrogen (FBN)
can also be converted into nitrogen oxides (NOx) during gasification [32] .
Gasifier suggested
Different types and sizes of Gasifiers are available for use. One of these gasifiers is the Downdraft gasifiers which are one among the fixed bed gasification systems. Recently, researchers in all worldwide have begun an interest in Downdraft gasification technology as this technology has the possibility to produce the electrical power from biomass with economical and affordable prices. Less tar in the produced gas from downdraft reactor this is because the oxidation zone where this zone is hot and the gases are passed through. Figure 9 , shows the system of downdraft gasifier. Co-Current Moving Bed is also the name of this system.
From the top, the fuel is fed which is gasifier. From the top or the middle of the reactor, the air, oxygen or a mixture of air and steam is fed where oxidation process is carried out. After the oxidation process, the reduction or extraction of the produced gas process is started. The syngas or producer gas removed from the bottom part of the reactor. In the pyrolysis zone, Devolatilization of the biomass occurs, this zone is reached to its highest temperature by convection and radiation from the lower hearth zone. The hearth zone is embedded on top of the reduction zone, to which char is transferred and gasifier [32] . 
RESULTS AND DISCUSSIONS
This part introduces the results of the analysis also, it presents the optimal results, environmental and economic analysis, sensitivity analysis and all scenarios available.
Pyrolysis
Draying Oxidation Reduction
Optimization results
In this case study, the results show that, the optimal combination of integrated renewable energy sources is 30.687 MW PV-array, 13.5 MW wind turbines, 46 MW biomass generator, generic 1 kWh lead-acid battery (117,089 strings) and system converter (32.911 MW) with a dispatch strategy of load following as in table :3. From these results, the total net present cost is $ 265 M, the capital cost is $ 193 M and the cost of electricity (COE) is $ 0.293 /kWh. Fig. 10 shows the monthly average electricity production from the optimum hybrid system in KW from PV array, Wind turbine, and Biomass generator. It is noted that the PV system contributes by a larger percent than wind and biomass. There are six scenarios as follows: PV/Wind/Biomass/battery, PV/Biomass/Battery, PV/Wind/Battery, PV/Battery, Wind/Biomass/Battery and Wind/Battery show the optimal system's configurations, the first scenario is the best optimal hybrid system. Figure 11 , shows the cash flow summary by a component of the optimal hybrid renewable energy system over all the period of the project 25 years. The capital cost of each component emerges at the first beginning time of year equal 0. For a single year, the total inflow or the total outflow is represented in each bar in the graph. The first bar, for year zero, shows the capital cost of the system, which also appears in the Optimization Results. A negative value represents an outflow, or expenditure for fuel, equipment replacements, or operation and maintenance (O&M). A positive value represents an inflow, which may be income from electricity sales or the salvage value of the equipment at the end of the project lifetime. 
Sensitivity Results
The importance of sensitivity results appears in cancelling all infeasible combinations and arranges or ranks all possible, feasible combinations for taking into account uncertainty parameters. One of the benefits of a HOMER the future developments such as electrical load demand, which may be increase or decrease, the variations or fluctuations of wind speed, variations of biomass prices and other resource's prices. In order to obtain the optimal hybrid system, some important sensitivity variables are taken into consideration. The first hybrid system is the optical system which uses the three resources wind, biomass and PV. If the wind turbine hasn't found the second scenario shows that the system will add several PV arrays to meet the load demand with more net present cost equal $ 379 M. The third scenario shows that the biomass are not used so that the system will add several PV and wind turbines with more net present cost $ 396 M. The fourth scenario shows that if the PV is used only to serve the community loads, the system will add several PV arrays and batteries with a total net present cost equal $ 461 M. The fifth scenario shows that if the PV not used and the systems only utilize wind turbines and biomass generators this scenario has a total net present cost equal $ 846 M. in final scenario, if the wind turbines with battery are used, then this is the most expensive cost with net present cost equal $ 1.068 B. Table 4 : depicts the most ranking economic scenarios which are available from the optimization process in this paper, the first scenario is the best optimal system it includes PV, Wind, and Biomass.
Net present
Cost $ 
Year
Bio G KW 46,000 46,000 
Emissions
It is worthy to be noticed that the optimal proposed system (1 st scenario) would reduce CO2 over one year in operation as compare to a central power generation plant or a stand-alone DG system. Due to reliance on renewable energy systems, emission of particulate matters and nitrogen oxides will be reduced as reflected in table 5. 
CONCLUSION
By highlighting key findings in this paper, the analysis concludes that the hybrid PV/wind/biomass/battery system is a practical The proposed hybrid system could be a good alternative system to be implemented in the proposed residential building where all systems are renewable energy sources 100 % utilization. The obtained results show that PV-Wind-biomass-battery system configuration is the best solution to ensure that the electrical supply is not interrupted to meet the community loads.
